
Properties of microscopic fibers that indicate potential 
for causing asbestos-like pathologies 

• Size and shape that allows respiration, retention 
in lungs, and translocation to pleura 

• Durable, persistent in tissues 
• Aspect ratio > ? 
• Reactive surfaces, ability to induce ROS 
• High collective surface area 
• Propensity to split into thin fibers in vivo 

Thinness 



Iron Formations of the Lake 
Superior Region 

Sources of Amphibole 
Fibers 



Monitoring Amphibole Fiber Concentrations in Community Air 



1970s - Fundamental Method for Preparing Grids for 
Quantitative Particle Analysis with Analytical TEMs 



Transfer of Air Samples to Electron 

Microscope Grids






Comparison of Amphibole Fiber Size Distributions -

Air versus <20 um Tailings 



XRD measurement of 
amphibole mass 
concentrations in 
community air from one 
week high volume air 
samples: a two year 
record for three sites 



Calibration of XRD Mass Concentration to 

TEM Fiber Concentration 




